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LEAD-WIRE ARRANGEMENT OF VEHICLE AC GENERATOR 

CROSS REFERENCE TO RELATED APPLICATION 
The present application is based on and claims priority 
from Japanese Patent Application Hei 11-28192 filed on February 
5, 1999, the contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an ac generator for 
a vehicle, and particularly to a stator lead-wire arrangement 
of an ac generator. 

2. Description of the Related Art 

jp-A-4-165949 and JP-A-4-26345 disclose ac generators 
which have a frame, a stator, a rotor, a rectifier unit, a 
brush unit, and a voltage regulator. The stator has a three- 
phase stator winding and accommodated inside the frame, and the 
rectifier unit is fixed outside the frame. In this type of ac 
generator, it is necessary to have a plurality of lead-wire- 
holes at a wall of the frame for a plurality of lead wires 
extending from the stator winding through the frame to be 
connected to the rectifier unit. 

As the number of holes increases, the wall becomes more 
uneven, thereby causing a loud fan noise. Moreover, because the 
number of insulators to be inserted into the holes increases, 
the production cost increases. 
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SUMMARY OF THE INVENTION 
A main object of the invention is to provide an 
improved lead-wire arrangement of an ac generator for a 
vehicle. 

Another object of the invention is to provide an ac 
generator which has an inexpensive structure for suppressing 
a fan noise. 

According to a preferred embodiment of the invention, 
an ac generator including a stator having a multi-phase stator 
winding, a rectifier unit, a frame having a wall supporting the 
stator at one side thereof and the rectifier unit at the other 
side. The wall has a minimal number of lead-wire-holes for the 
output lead wires. Terminal members may be disposed in the 
lead-wire-holes for holding the output lead wires . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects, features and characteristics of the 
present invention as well as the functions of related parts of 
the present invention will become clear from a study of the 
following detailed description, the appended claims and the 
drawings- In the drawings: 

Fig. 1 is a partially cross-sectional side view of an 
ac generator for a vehicle according to a preferred embodiment 
of the invention; 

Fig. 2 is a schematic circuit diagram of the ac 

generator shown in Fig- 1; 

Fig. 3 is a plan view illustrating a stator with a 
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stator winding; 

Fig. 4 is a schematic plan view of a rectifier unit of 

the ac generator; 

Fig, 5 is a fragmentary front view illustrating a 
connection unit of the rectifier unit; 

Fig. 6 is a fragmentary side view illustrating the 
connection unit of the rectifier unit; 

Fig. 7 is a fragmentary cross-sectional view 
illustrating the connection unit; 

Fig. 8 is a view illustrating the connection unit 
viewed from position P in Fig. 7; 

Fig . 9 is a plan view of a rear frame of the ac 
generator; 

Fig. 10 is a variation of the stator shown in Fig. 3. 

Fig. 11 is a fragmentary side view illustrating a 
variation of the stator; and 

Fig. 12 is a fragmentary side view illustrating a 
variation of the stator. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As Shown in Fig. 1, ac generator 1 for a vehicle 
according to a preferred embodiment of the invention includes 
Stator 2 having 96 slots at the inner periphery thereof, rotor 
3 having sixteen claw poles, frame 4, rectifier unit 1 , pulley 
20 and others. The ac generator provides dc output power, when 
pulley 20 is rotated by an engine through a V-belt (not shown) 
in a well-known manner. 




Stator 2 has stator core 22 and stator winding 23 with 
magnet wires disposed in the stator 's slots. Stator winding 23 
is composed of first three-phase star-connected winding 23a and 
second three-phase star-connected winding 23b. They are shifted 
from each other by an electric angle of 30 ° or one slot-pitch. 
First winding 23a has three phase-windings X, Y and Z which are 
connected with each other at their one ends to form first 
neutral point Nl, and second winding 23b has three phase- 
windings U, V and W which are connected with each other at 
their one ends to form second neutral point N2, as shown in 
Fig. 2. Each phase-winding has eight two-turn coils disposed 
in the slots at equal intervals and four wires are disposed in 
each slot. 

Rotor 3 has pole core 31, field coil 32, mixed-flow- 
type front cooling fan 35, and centrifugal rear cooling fan 36. 
Pole core 31 has eight claw poles 33 alternately interleaved 
with each other to form an eight-pole rotor. Field coil 3 2 is 
enclosed by claw poles 33 in a well-known manner. 

Frame 4 supports stator 2 and rotor 3 so that rotor 3 
can rotate with rotor shaft 34 inside stator 2. Frame 4 is 
composed of front frame 4a and rear frame 4b, which are 
fastened by four bolts 41. Frame 4 has air-discharge windows 
42 at the portions thereof opposite the coil-ends of stator 
winding 23 and air-intake windows at the central portions 
thereof . 

-^^^oir^ag d r e gulaLor 6 / r < =>ctifi p r nn i t 7, — brush unit 8 ar -e^ 
-^eg- poctiv oly— fdr^eed- to the rear wall S Aa ^face of r o ar frame — 4-b 
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diid croveied by I ' g^ar gov^i 5. 

As shown in Fig. 2, rectifier unit 7 is composed of a 
pair of full-wave three-phase bridge circuits 7a and 7b, which 
are respectively connected to stator winding 2 via output lead 
wires XI, Yl, and Zl respectively extending from three phase- 
windings X, Y, Z of first winding 23a at input portions 71a, 
72a, and 73a and via output lead wires Ul, VI, and Wl 
respectively extending from three phase-windings U, V and W of 
second winding 23b at input portions 71b, 72b and 73b. First 
neutral point Nl is formed by neutral lead wires X2 , Y2 , and 
Z2 respectively extending from three phase-windings X, Y, Z, 
and the second neutral point N2 is formed by neutral lead wires 
U2, V2, and W2 respectively extending from three phase-windings 
U, V, and W. 

As shown in Fig. 3, output lead wires XI and Yl of 
first winding 23a respectively extend from portions close to 
each other to form a first bundle of output lead wires, while 
output lead wire Zl of the same winding extends from a portion 
remote from the former portions - Neutral lead wires X2 , Y2 and 
Z2 respectively extend from portions close to the portions from 
which output lead wires XI, Yl , and Zl extend. Neutral lead 
wire Z2 further extends clockwise along the axial end surface 
of the circumferential coil-ends to the portions from where the 
other neutral lead wires X2 and Y2 of first winding 23A extend. 
Three neutral lead wires X2 , Y2 and Z2 of first winding are 
welded or soldered to each other to form first neutral point 
Nl. 



Output lead wires VI and Wl of second winding 23b 
respectively extend from portions close to each other to form 
a second bundle of output lead wires, while output lead wire 
Ul\ of the same winding extends from a portion remote from the 
5 former portions but close to output lead wire izl) to form a 

third bundle^ of output lead wires. Neutral lead wires U2 , V2 
and W2 respectively extend from portions close to the portions 
from which output lead wires Ul, VI, and Wl extend- Neutral 
lead wire U2 further extends counter-clockwise along the axial 

10 end surface of the circumferential coil-ends to the portions 

from where the other neutral lead wires V2 and W2 of second 

Jj" winding 23b extend- Three neutral lead wires U2 , V2 and W2 of 

second winding 23b are welded or soldered to each other to 

fi form second neutral point N2 - Thus, two neutral points Nl and 

15 N2 can be formed at the coil-end portions remote from each 

H other. This simplifies the connection work. 

H:iJ As shown in Fig. 4, rectifier unit 7 includes arc- 

shaped negative cooling fin 74 holding six negative-side diodes 
751-756, arc-shaped positive cooling fin 76 holding six 

20 positive-side diodes 771-776, and connection unit 78 disposed 

between negative cooling fin 74 and positive cooling fin 76. 
Connection unit 7 8 spaces and insulates the cooling fins from 
each other, and also connects each diode to respectively form 
full-wave three-phase bridge circuits 7a and 7b. Bridge circuit 

25 7a is composed of three negative-side diodes 751-753 and three 

positive-side diodes 771-773 which are disposed at the left 
section of rectifier unit 7, and bridge circuit 7b is composed 
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of three negative-side diodes 754-756 and three positive-side 
diodes llA-115 which are disposed at the right section of 
rectifier unit 7 . 

Connection unit 78 has three terminal members 781, 7 82, 
and 7 83 spaced apart from one another along the arc-shaped 
periphery thereof. They connect output lead wires XI, Yl, Zl, 
Ul, VI, and Wl to respective rectifier bridge circuits 7a, and 
7b, 

First terminal member 781 is located near negative 
diodes 751, 752 and positive diodes 771, 7 72 and near the first 
bundle of output lead wires XI and Yl; second terminal members 
782 is located near negative diodes 755, 756 and positive 
diodes 7 75, 7 76 and near the second bundle of output lead wires 
VI and Wl; and the third terminal members 783 is located near 
negative-side diodes 753, 754 and positive-side diodes 773, 774 
and near the third bundle of output lead wires Zl and Ul- Thus, 
three circuit groups are disposed regularly in the 
circumferential direction . 

As shown in Figs. 5 and 6, first terminal member 7 81 
has a pair of terminals 71a and 72a and a columnar terminal 
member extending in the axial direction. The columnar terminal 
member has a pair of bell-bottomed concavities 82 therein to 
respectively hold the output lead wires XI and Yl and 
introduces them to the pair of terminals 71a, 72a. Concavity 
82 becomes gradually wider at the open end so that the lead 
wires can be easily inserted therein. Terminal 71a connects 
output lead wire XI to the junction of negative-side diode 751 



and positive side diode 771, and terminal 72a connects output 
lead wire Yl to the junction of negative-side diode 752 and 
positive-side diode 772. The connection is carried out by 
soldering, welding or bolt-fastening. 
.5c^^S, Are— sITo^i i in Fi^s . =H~^ — and 9, -^inTsT" terminal lueiul. 



781 is inserted into one of three lead-wire-holps-^4 formed 
coaxially at the end wall of rear f rame^>H5\ Other two lead- 
wire-holes 44, are also f ormeda^fe-'^the portions of rear frame 
4a to correspond to sesii^frdand third terminal members 782 and 
10 783, In thepf^^ferred embodiment, the number of lead-wire-holes 

44,^::gi3ga^^— to the ilumb igig^ of ph as e s (e , g — t hree ) ^ 
i;!" If neutral diode circuits are connected to the neutral 

'i;f points Nl and N2 in a known manner, one more lead-wire-hole for 

another terminal member is necessary to hold two more output 
15 lead wires. Thus, the number of lead-wire-holes are minimized 

^ so that irregularities of the rear frame's wall surface 

^0 opposite rear cooling fan 36 can be minimized. This prevents 

^ij the fan noise effectively. The number of the lead-wire holes 

does not change even if the star-connected three-phase winding 
20 is changed to A-connected three-phase windings. 

Second terminal member 782 for output lead wires VI and 
Wl and third terminal member 7 83 for output lead wires Zl and 
Ul are the same in structure. 

A variation of stator winding 2 according to the 
25 preferred embodiment is described with reference to Fig. 10. 

Output lead wire Zl of first winding 23a and output 
lead wire Wl respectively extend from portions close to each 
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other to form a first bundle of output lead wires to be held 
in first terminal member 781; output lead wire Yl of first 
winding 23a and output lead wire VI respectively extend from 
portions close to each other to form a second bundle of output 
lead wires to be ,held in second terminal member 782; and output 
lead wire XI of first winding 23a and output lead wire Ul 
respectively extend from portions close to each other to form 
a third bundle of output lead wires to be held in third 
terminal member 783. The third bundle of output lead wires is 
located at the middle between the first and second bundles of 
output lead wires. In other words, the third bundle is about 
9 0** in angle spaced apart from the first bundle and from the 
second bundle. 

Neutral lead wires X2, Y2 and Z2 respectively extend 
from portions in the vicinity where output lead wires XI, Yl, 
and Zl extend. Neutral lead wire Z2 further extends counter- 
clockwise along the axial end surface of the circumferential 
coil-ends to the portion close to the third bundle of output 
lead wires , from where the other neutral lead wires X2 and Y2 
of second winding 23b extend. Neutral lead wire Y2 further 
extends clockwise along the axial end surface of the 
circumferential coil-ends to the other neutral lead wires X2 
and Y2 of first winding 23a extend. Three neutral lead wires 
X2, Y2 and Z2 of first winding 23a are welded or soldered to 
each other to form first neutral point Nl . 

Because first winding 23a and second winding 23b are 
shifted from each other by electric angle 3 0° , the output 



voltages of the output lead wires held in each terminal member 
have a small phase difference therebetween. Therefore, even if 
the output lead wires of the bundle are short-circuited to each 
other, at least a portion of the output power can be provided. 

Neutral lead wires U2 , V2 and W2 respectively extend 
in close proximity to output lead wires Ul, VI, and Wl . 
Neutral lead wire V2 further extends counter-clockwise along 
the axial end surface of the circumferential coil-ends, and 
neutral lead wire W2 further extends clockwise along the axial 
end surface of the circumferential coil-ends, so that they 
meet at neutral lead wire U2. Three neutral lead wires U2 , V2 
and W2 of second winding 23b are welded or soldered to each 
other to form second neutral point N2 . Thus, two neutral 
points Nl and N2 can be formed at the coil-end portions remote 
from each other. 

It is also possible to gather two output lead wires 
other than those described above to form a bundle of output 
lead wires to be held in a terminal member in the similar 
manner. 

In Fig- 11, two output lead wires Zl and Ul extend from 
portions relatively remote from each other. 

In Fig. 12, two output lead wires Zl and Ul shown in 
Fig. 11 are formed in a crank-shape to be substituted for the 
stator shown in Fig. 1. The crank-shape can prevent deformation 
of the output lead wires. 

The terminal members can be separated from the 
connection unit. 




In the foregoing description of the present invention, 
the invention has been disclosed with reference to specific 
embodiments thereof. It will, however, be evident that various 
modifications and changes may be made to the specific 
embodiments of the present invention without departing from the 
broader spirit and scope of the invention as set forth in the 
appended claims. Accordingly, the description of the present 
invention in this document is to be regarded in an 
illustrative, rather than restrictive, sense. 
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